Inhibition of angiotension II type 1 receptor reduced human endothelial inflammation induced by low shear stress.
Low shear stress (LSS)-induced endothelial inflammation is the basis for the development of atherosclerosis. However, the mechanism underlying LSS-induced inflammation is not well understood. The angiotensin II type 1 receptor (AT1R), a component of the renin-angiotensin system, participates in atherosclerotic plaque progression. The aim of this study was to investigate the role of AT1R in LSS-induced endothelial activation. Using immunohistochemistry, we noted significant increases in AT1R, vascular endothelial adhesion cell-1 (VCAM1), and intercellular adhesion molecule-1 (ICAM1) expression in the inner curvature of the aortic arch in C57BL/6 mice compared to the descending aorta in these mice. Moreover, western blotting revealed that these LSS-induced increases in AT1R, ICAM1 and VCAM1 expression were time dependent. However, the expression of these proteins was significantly abolished by treatment with the AT1R antagonist Losartan (1μM) or AT1R small interfering RNA (siRNA). AT1R inhibition significantly suppressed extracellular signal-regulated kinase 1/2 (ERK) upregulation, which also resulted in decreases in ICAM1 and VCAM1 protein expression. These findings demonstrate that LSS induces endothelial inflammation via AT1R/ERK signaling and that Losartan has beneficial effects on endothelial inflammation.